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II-3 Effects of melanin and estradiol on the expression of NLRCS in the oviduct of
laying and molting hens.
OAbdel-Mageed Ahmad Mohammad'~*. Isobe Naoki', and Yoshimura Yukinori'.
(‘Graduate School of Biosphere Science, Hiroshima University, “Faculty of Science,

Minia University, Egypt.)
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37™ Annual Meeting of Japanese Avian Endocrinology
November 21-22, 2013, Associate, Aso, Kumamoto

November 21
13:20 Opening of the Meeting

SESSION I (13:30-14:45)
I-1 Corticosterone and complex song evolution in Bengalese finches: the role and neural
mechanisms.
OKenta Suzuki'**, Eiji Matsunagal, Hiroko Yamada'®, Maki Ikebuchi', Tomoko
Mizuhara'’, Tetsuya Kobayashi’, Masayuki ligo® and Kazuo Okanoya'”’ (' RIKEN
BSI, * Utsunomiya Univ. CORE, ? Saitama Univ., * JST-ERATO, ° Tokyo Univ. of
Marine Sci. Tech., ® Utsunomiya Univ. Agricult., ' The Univ. of Tokyo)

[-2 Effects of infectious bronchitis (IB) virus antigen stimulation on cytotoxic cell
frequencies and cytotoxic response-related gene expressions in hen oviduct.
(OTakahiro Nii, Naoki Isobe and Yukinori Yoshimura (Graduate School of Biosphere

Science, Hiroshima University)

I-3 Neuroendocrine mechanisms translating social stimuli into reproductive physiology
and behavior.
OYasuko Tobari’, You Lee Son', Takayoshi Ubuka', Yoshihisa Hasegawa2 and
Kazuyoshi Tsutsui' ('Department of Biology, Waseda University, “Experimental
Animal Science, School of Veterinary Medicine and Animal Sciences, Kitasato

University)

I-4 The role of the ventromedial hypothalamic nucleus in chick on feeding regulation by
blood glucose level.
OTomoharu Nakamori', Ryo Nagashima *, Hiroko Ohki-Hamazaki’ and Katsushige
Sato® (1Department of Anatomy, Kitasato University, *Division of Cell Biology,
Kitasato University, ’Department of Health and Nutrition Sciences, Komazawa

Women’s University, ‘Division of Biology, Kitasato University)



I-5 Effects of a neuropeptide derived from a novel gene in the chicken hypothalamus on
feeding behavior and growth.
OShusuke Taniuchi', Eiko Iwakoshi-Ukena', Yuki Bessho', Megumi Furumitsu',
Tetsuya Tachibana® and Kazuyoshi Ukena' ('Graduate School of Integrated Arts and

Sciences, Hiroshima University, “Faculty of Agriculture, Ehime University)

SESSION II (14:45-15:00)
II-1 Morphological analysis of newly identified neuropeptidergic cells in the chicken.
OYuki Bessho', Eiko Iwakoshi-Ukena', Shusuke Taniuchi', Sho Maejimal, Megumi
Furumitsu', Tetsuya Tachibana® and Kazuyoshi Ukena' ('Graduate School of Integrated

Arts and Sciences, Hiroshima University, “Faculty of Agriculture, Ehime University)

Coffee Break (15:00-15:15)

SPECIAL LECTURES (15:15-16:55)
SL-1 Role of the brain in sexual differentiation in chicken.
O'Hiroko Ohki-Hamazaki and *Fumihiko Maekawa ('College of Liberal Arts and
Sciences, Graduate School of Medical Sciences, Kitasato University, *Center for

Environmental Health Sciences, National Institute for Environmental Studies)

SL-2 Metabolism of carbohydrates: Relationship between energy production and protein
modification.
ORyoji Nagai (Laboratory of Food and Regulation Biology Department of Bioscience,
School of Agriculture, Tokai University)

November 22

SESSION III (9:30-11:00)

II1-1 The study of glucose sensitivity on chick feed regulation and energy metabolism.
oJun-ichi Shiraishi'”, Toshihisa Suginoz, Takashi Bung02’3, Yoshiyuki Ohta' and
Hiroko Ohki-Hamazaki** ('Department of Animal Science, Nippon Veterinary and Life
Science University, > Graduate School of Biosphere Science, Hiroshima University, °

Japanese Avian Bioresource Project Research Center, Hiroshima University, * College
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of Liberal Arts and Sciences, Kitasato University)

III-2 Reproductive Cycle of captive female Svalbard ptarmigan (Lagopus mutus
hyperboreus).
Ken Nakamural*, Tomohiro Noshital*, Megu Kurosel*, Yukihiro Takahashi’, Fumie
Saitoh?, Junko Ishii***"", Saori Yamamoto®, Satoshi Kusuda* and OHiroshi Ogawa1
('Tokyo University of Agriculture, *Ueno Zoological Gardens; *Wildlife Conservation
Center, Tama Zoological Park, *Faculty of Applied Biological Science, Gifu University,

*Former affiliation, **Present affiliation)

I11-3 Effects of melanin and estradiol on the expression of NLRCS in the oviduct of laying
and molting hens.
O Ahmad Mohammad Abdel-Mageed'”, Naoki Isobe' and Yukinori Yoshimura'.
('Graduate School of Biosphere Science, Hiroshima University, “Faculty of Science,
Minia University, Egypt.)

I11-4 Biosynthesis and biological action of pineal neurosteroids in birds.
OKazuyoshi Tsutsui and Shogo Haraguchi (Department of Biology, Waseda
University)

II1-5 Sperm inactivation factor in the sperm storage tubules of Japanese quail.
(OTomohiro Sasanami, Mei Matsuzaki, Gen Hiyama and Shusei Mizushima (Graduate

School of Agriculture, Shizuoka University)

I11-6 Specificity of avian species in gastrointestinal motility stimulating action of ghrelin:
In vitro study using isolated muscle strips.
O'Takio Kitazawa', Hiroki Teraoka' and Hiroyuki Kaiya® (‘Rakuno Gakuen University,

*National Cerebral and Cardiovascular Research Institute)

Closing of the Meeting ( - 12:00)
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Honda E and Okanoya K (1999). Zoological Science, 16(2): 319-326.
Suzuki K, Yamada H, Kobayashi T, Okanoya K (2012). Journal of Experimental Zoology A,
317 (9): 561-570.
Suzuki K, Matsunaga E, Kobayashi T, Okanoya K (2011). Neuroscience, 194: 72-83.
Suzuki K, Ikebuchi M, Okanoya K (2013). Behavioral Processes, 100: 58-63.
Mitra R, Sapolsky RM (2008) Proc. Natl. Acad. Sci. USA, 105: 5573-5578.

Buchanan KL, Leitner S, Spencer KA, Goldsmith AR, Catchpole CK (2004). Proc. R. Soc. B,
271: 2381-2386 (2004).
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I S E ML 2 355 5 7B 4 1 > T, IFN-y (% NK #ifig 2 iE Mk S8, NK
MBS BPEET DA NIA L ThD, 7700 A LERX—T74 U TMlatsENE
AR AN EEAE T D MifulEE % X7 Th D, F7z., B-NK IE NK MAIZFEEL L T 580
HMZRIRTH D, 2T, REBRTIIMRILE VRS T A L ABUFIS 5 5 50
FERE O ML EPEM I OF BRI KIETRELH LT L2 2 HE Lz, Hui
WZIEBHAERO IB VA NVAORHE LT, IBYAINVAFHELY 7 F > (aBV) #H0
77

[ 5]

#1260 HlnD At L R % BEINES L IRPER, 2 — U ERIZ= A NI V4 — 1
Ny A b~ (EB) GIRESR (KA VEHE EBH) ICHT7, IRKEHIL1 H 25g D
I FRAGER IS & DB AP ALBE LT, A A V3 & EB BICIXREELLEL D 3 [ H 205 100
uwl O3 — M EIT EB KA 7 HREMGERS Lz, RICELEX OHGEAH % alBV X
XX (BX S5, BE R EITV, IVERAN~ alBV IR £ 7213% D
W25 Ui (HEEINVEERE 1g S0 25 1), 0 24 KRR ICINE B & =5
A LTz, BN IVE OGRS L OB 0 bR 2/ER L, ~ v 2=V
U CD8 £7-1% TCR-y8 HilEZ FIWT T B « B4 F ik CRERE MYt L=, K
FEE A T I 380 2 B M D 43 A1 (8/1x 10% pm?) % BAPREE MR At L7-, £7-. KifE
7>51% RNA ZHhHH L. DNase QLFEZ4T>7-%. cDNA Z{ER L, U7 /L% A A PCR
B2 LY CXCLI2, CX3CLI, IFN-y, B-NK, /X—7 4+ U B X OV 7 A 5O mRNA
FEELZfRAT LT,

[# 2]
PEINHA DR CIIREEEE A TE o> CD8' Mlfids KUY TCR-yST MR DA & . ERZ
R O CDS M54, alBV K CTHIRX & LE~_EINE CTIIHEEIZS o 20
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(P<0.01), IREFHRB L VA A NVBTITAERLEEZ RS>z (K1), LaL,
EB B TIHEWThOMIZ S alBV K THEIZZ A o7z (P<0.05), EIIFOFEHHTIE
alBV X CHIRX &b EAET & EEMARE T CDS MHn £ 2% @ VM & 7R L

(P<0.05). [EAHEHTIE TCR-yS'T Mild/Ai A B L722s (P<0.01), IKPEH
TIHEDL L OMIE S A EREE) m@%@wotobﬁb\ms%@ﬂﬁg¢f@
CDS8 i3 alBV X TxIRX & Fh_EWEZ R LTz (P<0.01),

PEYRFS DS CIid alBV #5025 W CXCLI2, CX3CLI, IFN-y, B-NK, 77 %A
ABLO—=T 4 U OB FEHIUTIEM L7228 (P<0.05), KEFHR XA A L%
TIIWTNOEEF S alBV HEICES AREREEB Z RS ool (K2), LaL,
EB %I alBV #ili%Ic L - T, :h%@ﬁﬁ:?%‘fﬁ ITHEEICEM L (P<0.01), FE
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THAMRRMEN RSN, 2O Z b, IREMIZEBIT A 0EINEOK TIZIE, =&k
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I iz: = L L ND L pofmpakEE RIS AR & IE T alBY
e ND
ND ND | ND S 7> B

AL ND ND ND ND
EBZ& % * *% ND *P<001,*P<0.05, ND: AEEZL

FEAR | EDRER g% G & ND
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(1) Feberwee A and Landman WJ. (2010) Avian Pathol 39: 133-7.
(2) Kretzschmar-McCluskey, V. et al. (2008) Poultry Sci 87: 2146-2151.
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ST, MEAHSRENTHEY X O LH & T A b AT o L EgEE L, <HHREE L Hhl L
THEIKT Le, 1TERT Cld, MEZfn Safilx, Mz ol ST 572005~
178 (Crow) OHEE TIF, MEOZIXIZWBRFHINEL e o 72,

13



(2) MOBEAELEIXSOBBME/ ZFIULRLIZRIZTEE

Wt X7 % (i) [RFEMERD SREEE CofBREE) (1) MEEAZ T (BEfil7e L) ot
B T 1 M@, MMICRB T2/ 7 2 OBEZNE Lz, Maigr I
T AT ORIIMAN NE JEEIZ R L i L CHEIIR T L. 2ofthoE ) 72 >,
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[ 1] Tsutsui K, Saigoh E, Ukena K, Teranishi H, Fujisawa Y, Kikuchi M, Ishii S, Sharp PJ (2000) A novel
avian hypothalamic peptide inhibiting gonadotropin release. Biochem Biophys Res Commun
275:661-667.

[2] Fuchs E, Kramer M, Hermes B, Netter P, Hiemke C (1996) Psychosocial stress in tree shrews:
clomipramine counteracts behavioral and endocrine changes. Pharmacol Biochem Behav
54:219-228.

[3] Korzan WJ, Summers TR, Summers CH (2000) Monoaminergic activities of limbic regions are
elevated during aggression: influence of sympathetic social signaling. Brain Res 870:170-178.

[4] Cornil CA, Dalla C, Papadopoulou-Daifoti Z, Baillien M, Dejace C, Ball GF, Balthazart J (2005)
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(F8E]
AWFEIE 201145 (BB28[R]) SFRB RaSstiaka ) TR E wiih &
(22700446, 18107002)] DBIA % 5% 1 F 7=,
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I1-4 I ¥EE b A D FRIMFIEE IR T DK T BRI O &E

OhFRE L || BBz %, Wik 1| ek
QE PN SN | A=EDNE: N | =R 2 < N 0 S SV NN 922

[#FFEDE = BH]
BEITEOSENIIPUR T OMRAIEN EER2@HEXZ L TWAZENMLIL TN,
TR T8 IE PN ARIEZ (nucleus ventromedialis hypothalami : VMH) 2% 35 212X~ Tl
BIZLDIE 2 G [ & S 4, W12 VMH (ZHI A N2 5 S5 2 A3 i <415 (Hetherington
et al., 1940) , ZDOZ LB, VMH TG AKX EFEEIL TN D, VMH DDk & 72 ik fiE ek ~fh
REOESTD38 Y (Saper et al., 1976) . VMH O#REEN T BEIH O E L2 FF > 7 FRD
BB A TTHEL | WA R L TUDEB 2 B3V TV D, VMH O AR 1% Eh i
%, MO EFIZES>TEEDLIENINSIL T D (Mayer, 1955) 23, ZDAH =K LIZD
WTIERAEIR 72 SN < FE > QU D, ARBFIEIT, MUBEHE OB A VMH Of ML o> 15 Bh
ZEDINTHIEIL  WIERZEVHL TOD D0 Z BN T 5% ARIEL TS,

[fER-EBE]

FT, Zva—RREOEHL VMH O OIEENZ 5 2 D584~ 7=, Wbtk
THEO=URNEF DRMEMAT A ZZAERL . VMH ZE5 T2 5 R O a2 #E U
Ze 52 TR0 VMH ORI OIS E 2 | FRIA A=V 71 IV TRLER LT, £ O
BOBWIRT O N a—2BED FHIZEST VMH ORI OTEEIMED m £5 2 L8
oty TOEAE, 7 va—ART AR —4— (GLUT) D& TOY 7 XA 7 % IERIRT
(ZBH 42 3KK] (GLUT BHLEA]) 2, GLUT1 Z 3R ILE 323 A 0 nc k> Tz
H7plpoTz, ZOZEMS, GLUT1 0 L7227 a— XD EIAZ )Y, VMH O in o
RRIE(L 2B &I QWD EB Z LN,

wIZ, =UNEFHIZEBITS GLUT1 20 L7 /v a— A0 RVIARIZLHEEITEIO 2L,
ZARTo, WO VMH S8 A AN E T 5301 =2 — L &2 AL CEEL, VMH IZIF
ERF L7 L a— AR K | D 542 FREIC LT, 7 HIhObe T % 4 B S87-%. 7
JLa—RHg7)> saline & VMH (25U, 1 K& 52 7220 R ELZFHAILZ, 7V
T— AR HRET saline B GREICHEARTEARE WAL, — 5T GLUT HEAIS GLUTI
DOILERZBEG LTI, EBRENEINLZ, Z0Z81E, VMH O#IEA GLUT1 2L
THfash 7 va—2p LR AT 52T BEREOMHINRIHZ AR TV,

VMH B B TR B 72 AT 21T > 7285 . GLUT1 mRNA A3 BIL T Dl
1%, TARaY AN (VTR 1FE) D~ —J—TdhD GFAP 2R HL TRV, VMH IZfE(E
T 57 AR A NI GLUT1 28 D2 EMRIBI LT, £72, VMH Ik Tix GLUTI OAffiz
GLUT3 O3B MR T&7=23, GLUT3 mRNA (3D~ — A — T2 NeuN H I8 5
LTCWeZenb, GLUT3 IR BLL TWAZENRIBS I, ZIVH DR FIE,
VMH OAFREHIRE O IRIEL-CERBATEI O ML, GLUT1 2/ L7=7 Aha# A h~D 7 L
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I— AT IAI, HDHNE GLUT3 4 LI liig ~D 7 /v a—AD R IAI D E | &4
LI TNH LRI L Tz, T AREH A MDD T N a—ARIAB DB G-T 555121,
Hfash 7 o —2E&D EFITHEMTSEND T 7TV INT AR S A MBI iR~ S5
STWNBHEE 2B,

T AT ARTIL, Z Va3 —ZAnbOHABE R ZDZENHHITND, ZDT2H, 7
AR A ISR ~DO NI N a— 28 F RO T F AR AW DGR D
12T, HEENE 2 DTz, FLEED AL N ~D A & 3 L OIS~ Feix, €/
TV SR (MCT) 25 L CTiThid, £2C, VMH OMEARIEOTE B IECE A
ITBIOFEINZ, T AN A NS SO FLEENE D LB > THD DN EFH T,

F3. VMH (23175 MCT O 7 ZA T DRBET]~/-LZAH, MCT1 37 A AR,
MCT2 MM BLL Tz, 7o, FUBROPREL EFHHE Y VMH O ARG 7% B)
MEREEDZEDFHIA A=V 7 TRENTZ, MCTL OILER ML= 5E . 7V
2 — AP HAZ XD OIS LIX L FE S =03, SLER P 5 ClrIig e LA Lz, —
J5 . MCT2 OPRERIZAINUIEZEE A, Za— 2 DL AP 5 L8 A T . i
I OIEENEDOZLIT RN -T2, EHIC, =UMNEFT%2FWT VMH TOHRRICED
BEREFEHICOWT] AT, 4 FEFE OB &% 2L EE VMH I8 5- U7 HE Tl saline #2 5-#f
IZHEART, B EHZ IR OB A BN/ L, MCT1 7213 MCT2 OFLEAIZ VMH (2 5-
L7-RECIER % 1 B OB R B HEINL Tz, 2B 0 R25, MCTL BLU'MCT2
RN UT=T AR A RO DAL ~D LB DR, VMH OF L ORIE LB R
PHNZBNCTEHEE THLIEN DT,

Glucose VM H
GLUT1
—
Glucose —
Glycogen Lactate —t—— » Lactate
MCT1 MCT2
Pyruvic acid
FALAYA R bR il

[F¢9]

VMH B D7 At A3 GLUT1 %241 L CGRlfash 7 v a— R D EH20mL T
D, ZDOFEHRILT AN A I ~E LRI L > TR A LIV TW D, ZORE, gD
T AR A RSO H EFFREHIFE A~ DB IA ZIZIE MCT1 & MCT2 23 E U filiioit T
W%, MCT2 %41 L CELEE DY VMH O RGHIIEIZEIA NS & MIlBOIEEIED EH-35,
ZOFER, VMH OFFESHIIES VMH 2> DARRR B S 25T TO DI IZ 33U T SR
(B35 X7 F REDEEA R WA TLHES L, ERIHIN I > CnDEE NS, 4
#%IX, VMH OMBHIIEEAL QDT FREORIEC, BRI ZF DA i &
DEALZFH XTI TETHD,
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I-5 =U MY OBRRTEHTRD T BT F K23
FERITH LR ICEADRE

OBFWFE L, Sl UeRT 1 BIETHAC T BTl E
R NS VA IIE
(VRRR « Beaehh « Rt 225K - 2 - B7E

[E#]

o ld, BRITHZHET I RMONTF RIERFAMBE L, =7 kU OER K
IFLET D AR T ER ORI B B3 B 5 85 T ORI 21T - 7=, D
R, BT T R &3 A AHRMEO 2 VBT T R ORIBRK S v 30 B
a2—R32% NI (Z— RFx—2L4) BEFEROIT TS, NIBEIZIE N7 a7 B3 ff
fELTEY, Z20O/X70 7% Ni-like BT EMATWS, 2D N1 & Ni-likeEix
F-DORTE 73N A ELEOESWEMEEI ICBWNTY ) ALYV THREINLTE
D, TN OB TIIF MBI O L MRS BB B 2 R0 LT D ATt
B 5,

N1 & Ni-like @fn123=" U OFLRATENICB G5 2 ATaEE 2 a9~ 5 720, i
BRIV =U MUV BOBR M ORICBIT 5 N1 81 & Ni-like #is1 0
mRNA RHEBAMNT L7, B IE7-=U N BOREICBWT, NI BEFD
mRNA BT Lrh o723, NI-like s 1O mRNA FBLEIIAEISHN L
T\, 2D X1k, Ni-like &5 T HMERITENCE 532 ATREME 2 RIE L 7=,

72T, KBTI, Ni-like BlaT7Ho< 515 Nl-like 27 F ROEAITH)
EHDEZFNF =R AT AL S ARHE~DOREORYZ )L LT, Nl-like _7
F WAL FEREERIRRAT 35 & DAE(RI ~0 N1-like < 7'F R X 5B &(TH)
AR~ D BB A T,

(5]
EBr 1. =V bV BEORKICE T D Ni-like X7 F REEAFMIE ORI LA fRHT
1 HisD =" N VDI %E 4%PFA 2 W T 4CT—HBEEL, 30%A 7 7—R|Z
B L 7= Y i 2B U 7=, in situ hybridization %1%, Digoxigenin (DIG)
Ek L7o NI-like Fi¥:) cRNA 7' —7 2 HWTITWY, $LDIG 7V 74 A7 7
& —BHiik L NBT/BCIP =W TR L7z, e, $1=" F VU Nil-like X7
7 Fhifk & VECTASTAIN Elite ABC Kit # V>, DAB TR L 7=,

KR 2., =U bV BE~DONMENEEIE 5 N EEITENC 5 2 5 B O AT
KIGHEIZ X 7 EREZRE AW TER L7 N1-like X7F K& 5 Ao =17
FUBEOMENICERRS L, EEEAZHIE Lz, 22 be—/LBEOE, RO %
BE LT,
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FEER 3. =U b U BE~DZ B G DREICS 2 5RO

9 HEtD=U VD FICiEEER > (ALZET 45, 2001, 7 HRE#&5H) %
HAZ., Nl-like ~7'F F%& 7 AMEMHERE L, BRE~OEZELMET LT, REILF
T B LA DR N E 2 FERE & U CRT 21T o 72, F£72, FEAEMND Total RNA %
FH L, WERERIGEIT-> 2%, EHSLVEY (GH), uZ 275 (PRL), W
WA ALV BT =y s (TSHE), 744 A7 ) arFr (POMO)
O mRNA BBl &% U7 )V% A L PCRIEIZ K - THHT LT-,

[FERBLUBE]

in situ hybridization {£3 X O YLAIEIC LV, Nl-like _X7F REAMIEO R
FEEMAT L7245 R, Nl-like X7 F FEEAMIRIE, R MO & JLIREZIZR
ELTWe, IRHEILBEOBRHIEICE G T2 ETh 5 Z Lvn, Nl-like 2
7T RITHERITEN A Gl 3 2 rTREE N ERE TR b R S e, BEO ALK ORF
72 HEBEIC DWW TII AR 2 R 2\ T2 8, HLIAREZIZ RTET 5 Nl-like X 7'F RpEAE
MR DB ENT B S TIEIRATH 5, £77, N1-like 27 F R PEAE M O #f e HAE X,
IEFPEEIZE IR LT e, MiERHED IEFR R ~O &R H X, Nl-like X7 F R
BUR FER & FRAZFBESME R TH D FERIKMIRICOW SN AREEEZ RB LTz, =
D Z EiE, Nl-like 7T RN FRIKFIZER/VE  OPEAZHIINT 2 FIHEMEDR & 5 .

51, Nllike X7'F RBA=U N OBRITINCG X 5B LT 52 L% H
&L, Nllike X7F Ka=U U HEOMENIZHEH S L7z, Nl-like X7F K
DORNEN AR G512 k- T, EREIIAEEICHH S,

N1-like 27" F K pEA ML O AR REHRHEAS IE PP IC S L T2 Z & v 5, Nl-like
ARTF NI E N U CER T 2 ATt R Sz, 2 F 0, Kb oI X
- 7T Nl-like ~7F ROBEHWER 2R AlgEMEDN RS N7c, £ 2T, Nl-like ~7F
ROREANC G 2 2 BT 52 2B E LT, Nllike X7 F N& & Fioigk
BhH LTz, ZOfER, Nl-like X7'F NEEZTICBMEEG L7-=7 b BEOKER N
ENAEICHEM LT, 2F D, Nl-like X7'F RNiZ=7 b U#ticxt L CliEIEEER
o Lic, 7ok, R MEERGIIEMFATRE F TITo/cicd), BEE~OREITIR
HThoTm, o, REREFERIC TRRSLVE S PEBRT 20EDEREFT 52 &
ZHAME L, TEIEICEBITSD GH, PRL, TSHA, POMC ®» mRNA J$3 & % fiftfr L
7273, Nl-like X7 F FEEREL av b — B EE OMICHEREIZ -T2, L
ML, AL THWRBIER 7R THBHATH L Z b, o7 o FERHTIE
RUTHRORTF RBFB L TW 7010, TEREABE~DEENBETE o1z
AREELE LD,

L EDFERD G, Nl-like X7F RFERITHEO TR LX—RAF A Z AL L
ORI 53 2 FTRBME DS R S 4U7e,
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o-1 =U MY TRERALEMBERTF FEAMEOERZENT

ORIFTHRAC 1, AR 1 BN L AT AL 2R AE !
R NS VA IIE
(VRRR « Beaehh « Rt 235 00K - 2 - B7E

[E®]

FxlZ=7 MU OFRIKR FEHIRFERN S, AR F FOFISEEKZ X7 H %
a—RLTWD Ll SN D 2 FEOFHERT (72— RRr—2A4 NI KO Ni-like)
ZREL TS, ZH5HHELETO mRNA FEEAMIIIARE T SR o 2Lk
B ONREHEZICRET D 2 ERH L E 725 TV DM, FEZEERE CTORIBIEEM O
BERNA - & OABITFAR STV, & 2 TARFZECTIE, K 0 3 e e~ s
EITHZEHEME Lz, £, EBR1 & LT 2HEEDHBIELS T mRNA O3 EE:
MEIZ VT 388 & BB D > 7 VDA & AT LT,

BB EFIEHABEICOFAELTEY ., 7y M HWTEITEIC BV T
BrEm T OFRREY T D BFiME~7F K (N1 <X7F F L Nl-like X7 F F)
DOEAMABIIE AZ IV =a—a yOEFIZREL TWDHZ ENH LN E RS TN
5, ZOZ ELY, WHEEIZEWN T SO AEERABN RSN TWNDEN, =V K
TIZBWTIZZDORRIZHA S N E 7o TRV, & 2 THEER 2 TIIHRMRETF R
PEAMIRE B AX I = a—u OB EENT LT,

[Fik]
EB 1. 2 FEHOFHEL T mRNA FEEUID O FE BT 31T 5 fEfr

£, WLk 1. 8. 156 HBICR T 2K THRFB T mRNA FEH&EZ V7L
4% A I RT-PCREIC & 0 fgHT L 7=,

I W k%1 Biin & 16 Hiinoo =7 b U BN A2 /E8 L | in situ hybridization
HEIZ L - T, NI KO NI-like mRNA AL 2 f#AT L 7=,

FEER 2. HBMRASTF RpEAMnE B A X I v =a—n v b OB

ZU RVIZBWTE, ERAX I ma—a Ul TARE T/ . FOEE LS
ERAZ I VERBEORED STV olz, T TR TR, B AXZ I AR
i35 D cDNA 7 v —=2 7 BB 2 2 o o7 B3 OSSR . B s+
BT 21TV e A X I VA RBER DORIEZ1T > 72,

FWN T, 2FEOFHEMLR T OO b= N TS EA TV D Ni-like & & A
2 UAIEESR & OB A MRNT Uz, W O JRE & AT D 728 BRI R 2 ERL L |
F—8 Bzl W T A% I A0SR mRNA Bl % in situ hybridization 14,
Ni-like <7 F R &GS FA TR I VBB LZ, wic, OFR&ER GRHE L
W) . @48 FFE#ERIRAE, @FE B (M kiz 1. 8. 15 Hiim) ITBIFDHE XX
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I UEREESE & N1-like® mRNARBL &% U 7 V4% A4 ART-PCRIEIZ L VT L 7=,

[FER - B£E]

FEER 1. 2 FHEOFHIE S mRNA FHAIL O 58 2B W 1T 5 fifth

FP. ML 1. 8, 156 AT T DR FERF5 (FLERIRE & I & & T
1) @ mRNA BB EZ U 7V 2 A L RT-PCRIEICKL > TS L, NI mRNA 3
BiX, 1 AEE Y H 8 KON 15 AEp THEAN L, 2 N1-like mRNA 3L &332
ZERHBMNEoT (X 1),

WIZ, NI mRNA RIS O 7 s ik, JLEEARZICB W CiT 1 Bk v
t 15 HER TN L Tz (£ D), wHEIZBW T, 1 HITIZEA LY 7
Roizinoled 15 BTy 7P AnRens L Hicko7z (81), —JF. Ni-like
mRNA FHMnEIE, LRI BW T 1 BT <. 15 BT LTz (F
1, WEIZBNTIE, 1 HETALATW =V Z RN 15 HETIER b0 -
7= (F 1),

X 1 #F1
N1 N1-like
_ 30 - . 12 =p<0.01 18#&: | 158&
o5 % 10 - "TP<0.001 —
g 20 08 ol N1 | nEGE |+ ++
|15 - 0.6 il B3 —
%ﬂ 10 04 - ik 2% T
Z 05 0.2 - N1-ike | ZLEEAR +++ +
0.0 - 0.0 -
D1 D8 D15 D1 D8 D15 % ++ -
H &5

1. BREBRRICBIT S 2BHEOHFAEL T mRNA BREEDOEL

£ 1.2EBEOFHAELT mRNA RIMEOFEZEREICR T 5V 7T Ar0El
in situ hybridization TOFRBLMILE L VS 7 F VOB I & + THRT,
— XTI NVBRLNIL T D EIRT

FEER 2. HBMRASTF RpEAMnE B A X I v =a—n v b OB

=T hU - B RAZ I UAREEE mRNA REHIIIIARER iR Fa N o FLEAIREZ 12
DHFELTEY . F 2Tl Nl-like X7 F FEAMIA L [F—Th - 7=,

b A% I UAREES KN N1-like ® mRNA FEURNT TlX, 2 TOSRETHE D
mRNA HEOZFEIIFELL T, O CR#EH) WHBE LY LITHBE THRBEL S
ZE, @ (emiIRne) MEBAamc LV RENEL LD L, @ (FEEEM) HimHs
TICONTREAMELS D Z NS hoTz, EBIC, =V U b F~DORM=ENFES5IC
LoT, B AZ I U KO NI-like X7 F RIZEH O LEBITEIZH] 5 Z L 235
WETRoTe, TNHLOHTNE, =7 hU OBV TIE, Nllike X7'F KiZk &
Z v L REOIEZFF D, Wil L TEIWN TV D 2 EDVURIB X7z,
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SL-1 =U MY OHSEHEIEICIB T SO ZRE

OEIFIE+ . Bl SCE 2
(CAEE RS « —fREEES - ERARMGERL, 2 () [ENLBREEARIEAT -
Bt e o 2 —)

GYEAEFEZAT O S B TIX, EFERAHE IR R, IRz b L, BT
TZIZIRDIERE A Z 5, WD 2T K - TR S 1 5 A IR LB 5 7 O/ A G
NEIELTRD . SHICZHBTL ST, FHTLWHAEDEOBMLETEZ2 b > TEENET

IZE VD FEOFOMERDOZERMENRT-NLD T2, FORGFELEWVWHIBR T, A
PR AR B L B AR B L U L D 2 WRILR & FE o,
T, HELMENH > TINDOZIENE Z B 72 0121%, HIREICEFITEINE .5 2 &
ﬁ%g?%@ ZAUTIEEER L~ TORIEIBAMETH D Z LTS FTHRY, Z
j:%&m%M%MWﬁﬁkéwiW%%% SHHZ LT TIEAR+THD,
M%ﬁk%éwiwmﬁé_km%gfké Z OO PESARIE, AFEARD B ML
SWENDHEFRALT U PIIERA L TR IS Z R, 2L 0ERBRICL Y RENT
W5, Thbb, HYEAEER AT 22, MTIE ZW Th 5 B TIE. Z Rk

123 % DMRTI &fn - DRBEEOE DT DI, HETIIRER, MECIIIENMEd
5. £ LT, HETITREEH D SR LN T TINE LG R EN = A fa v O
WELEZITC, MM LT 5, —FHT A hu Yo OFBE TR ETIE, Mok
k452 &5, & 2AD, ZRET TIERBATE RWESIEOBIR BT %,
Bz X, EOLTEZTORRAONDI BT T 7 4 0 FTlE, STV ICEELEE %
%o%%#ﬁ HETIIHEL D B REVWZ ERMONTWDD, (KDL THIFEHE A A

IITHERL (Z2Z) &5 WITHER (ZW) 1200 T % BRI A OHERERIIAE 7 F 7 ¢
/%%ﬁ%\ék @%WHVM%/fFﬂTP“@%é ZHE bbb T, EAEDOKMTZO
MR DR E IR TND, ZORERIZMER VT VIERIFEITH O E A E 2
LT EHRELTWD, £Z Thhvbiud, 20X 9 22MERE IFKFR M55k
5, ATEY, FHL BRRREOED XS RAIETEZ 2D0, £7o, TDA =X LZ
EDX IR b DT HOWTHRFEN, BFEICRRD Z L2 HE LT, ERE T 72,

FEBR I, EFIRN T D X0 LRTORTH 200446 1.5 HEH (E15) O
=7 FUREHWT, ERE CRREOSZEBEZITO 222Xk, =V M OfikF
AT EER LU, MEEROMEOMAEDLEICLY ., MAMTELIME FFX27), &
DUVIEARITIE (FM % 2 7)) OfEIR, BMAKETHRIZM (MF 2 7) H25WI3E LI
(MM ¥ A7) Ok, GF4FEOF AT 2T Lz, 728, FM ¥ A 7 TlE, fEE
DOYERRFA L - TR D HHESOR AN = - 72D T, S IifilE] &2 & 5- L CHifX
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JSEIHIT D 2 & TS Ak LT,

REROBER LT L LTIE, A—72 7 4—/L RTOITEY & MATEI OBIEL, A5l
PEREDFRNT. N UWERE DFENT . MO MR " AU DT, S HICMD =2 —r AT 1
A RO 21T -7,

> THERL MA@ THERI &R s 2 L TREBEZZITIZOIX, MF ¥ X 7281
HYERE DI L FEINEE T o 7=, Thb bLENHETH > THIMBNHERETH D &
ERZHMECR OND KD REIEM A2 RE - R CE RN LB bhoTe, F72. K
D=a—mA7TuAf FREZMS L R, BEERTO E21 IRIZBW T, =& b
TIOF—NDOREDPEOTNHEL D b, S HITE21 OF A TMWOMEFI~D & |
MF ¥ AZ MM ¥ 27 TlL, FF ¥ A TR FM ¥ A7 LV bR b T U4 —/ViRE
MEWEWIFERNE SN, ZHE, MO=o2—n AT a A REETAERER SO
PERLE L DEBEEZIT RN LR LTEY, MF 27 CTRLNZEHAORE
AT D NOBENR G D 2 L AURME S5 BIREWERTH - 72,

¥, AW, IR RFOREBGEEIR, B0 S Ed=, /il b ROCEdR, F R H
KFEOBHMEFEEZ ., FORERERRKFO BT —H%, 7 L THEMEED A 8 —
S I DSEAT & OEFERIZ L > TEBLZEOTT, Z 228D TUEHOEL
FLET,

(%7 3]
Maekawa F, Sakurai M, Yamashita Y, Tanaka K, Haraguchi S, Yamamoto K, Tsutsui K,
Yoshioka H, Murakami S, Tadano R, Goto T, Shiraishi J, Tomonari K, Oka T, Ohara K,
Maeda T, Bungo T, Tsudzuki M and Ohki-Hamazaki H. (2013) A genetically female brain

is required for regular reproductive cycle in chicken brain chimeras. Nat. Commun., 4:
1372.
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SL-2 BEERE o X VX —EAELLEAZHELEOEDY

R R AT AA AV A = Z PR R AR 2T 78 5E)

I, BB X OEE R RICERT LS EML, AR v 7 Rr—2Ahk
NELEAL DA E > DEIRI . i, REEFEE /e & O AT B 1B ORIEN S L
TW5b, LENE. & DFEOAETEEIER D ’iﬁbffﬂmﬁﬁhfzﬁ% W“fﬁj TH L
MEGE T o 7203, Eilﬁf ila@@% WX T D EHNREED IZRELSOH
%A DIRTE A BT . ZoREE [P T58E Eﬂ&ﬁéﬂfhé o~
FAETEE Eﬁ@%%@%o_m# D AR DIR T 2 UGE T 2 BT, (b
FRRREM RS D—D>TdH D A A T — NRISHEIIERW) (AGEs) DAL Bifk % D T s X
OMHEEM OB 21T > T&E T, AlEl, HFE A & AGEsAE kD BE, Bk & 5% D
SN ﬁuué'éﬁ%mu\f_AGEsiﬁkﬁnﬁ%l@i EMEIZ DUV TR LT20y,

1. A4 7 —FRIS (BEfL) &0

AA T — RRISFFEAE DL HRATAA T — i, & L <IIFEERIS
(glycation) & HIEEAIL, KRBT 5 & T~ RUERAMD AR T 5 £ TORIIIRIE & |
FD%., Wb - K - Kae7e O %#% T AGEs (Advanced glycation End product)
WAERT DRGNS (K1),

ARG |wmmt| —femenn—
N
"D i i o
+ " ! ! B{L Advanced glycation
™ GH e m* endproducts
cio () cHow & con & c-o
(I:HOH I I I 1)ﬁ%
C (ICHOH)s (ICHOH)3 (ICHOH)J )BEEIL
(ICHOH)g CH,OH CH,OH CH,OH » » » 3)?.2%”252
CHOH 5y Jigm 73 KU 4)AGER &k
ZNa-2 YL

} } }

(AR Es) (| BUBMRESE | ( ACERBHKEN LEGE)

~N d

(MBEEEREOSRE - ER
XK1:2A47— R

IRAKACD T EMHEEF IR R R R BERZRTH DL, R 1R THEY 7 a—20U
A=A EORTTHEII N AR =N EETH-0, BEH ETCHMMEELZET DY Vv
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RTNX =GR M L TEMZ BV, S OICABME LR T 272 L, EFicE
WTBESR B A OIS ME-CREIE B A ONAREIEIC S KRB 2 LT T 2 e hmbnTn
5 (K2),

N Ny E R LB E 8

=M |I SRS

FEHERIE DN
SFHE R EEEE
NH,* NH,*

—— =

Reactive aldehydes

FFNTUFFG—L | mmmmmmmmmm——————— !
A XS —IL

S )EILTILTER
S Ya—ILFILTER
SLavy
B=TAXITNAVY

BRDELET
f BHEAOHEL

fERER, RIERG
IBEBRIERIS, VT Vr—Yay

K2 : AT —FRIZICHS BAORN

P, AA T — FROSIZESOML, Irekd BRI Z 284k L OUREMDO L1k
BT ARG E LTRSS, Bk E O TIA e Thiv T 72, 1970 4£4X
IZAEREZ D ~E7m e Ale (HbAle) BRIE S 4L, ZHUI~NEZ B BV BEHO N K
VBB TN a—AREE LT~ RV THLZ RN bnt o, &6
2. T v MZBUWT AGEs ARk EAITH 5 Aminoguanidine (1), Pyridoxamine (2)
X° Benfotiamine (3) 1%, HEIRINMEBIESLHBIE DRI A BIES 2D Z &2 D . AGEs
THR 2 EZREY T <, ABEDOENS L LTHIER STV D,

2. AGEs £ FEARIZ DN T

AGEs IZ & b B2 OREMEFHIIRIC 7R b — 3 R 235845 2 & BERIB A OHESCEIREE
{b.7% EINEEAFR 2R BE D FIEIC RS- L TN 2 3G NE L REnTW5S, Thb
ZPBE - BT 5 AT, ENSTIEZIC AGEs ARRBLERIDBIR M THhIL T\ 5,
AERIZISIT D AGEs BIEER B O T L 1HEIZIE, (1) AGEs AR ZMHEST S, (i)
A% L7z AGEs & 43 fi#9 % (AGE breaker). (iii) AGEs ZZRKDFEHILERR &%
Zbhnb (K38), (i) WKHLTE, 7 /7 7=Vt REH IR lIck-
THHULE SR8 D WITRERE NS AT 2 WV R = b E MR T2 [ hLR =1
Ko7 FTIVHINIRTATFTIVRED ThAR= LAY BEIRD
ARRIE . SEX L — % —I12 Lo T [k AGEs D AERR & s+ % .
N-phenacylthiazolium bromide (PTB)(Z X » T4k L7- AGEs Z3fE3 25 [AGEs 7
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L—h— ] EREZLNTWS, Fexld, N—(carboxymethyl) lysine (CML) (4).
N—(carboxyethyl) lysine (CEL) (5) Z&ZHEBA2E ) 7 a—F ik E T, &
N RSB AGEs DNERR T 2 FTREME A MR LT R 7 F v K T 57 2 b —b
775 CEL 2MERLT 2 Z & 2 L7z,

RERORE- f,gghg

’EE egcatlon
’EE o glycatlon

Mau lard lr@adcu@n

1 AGEZ K

AGEHNHIFI D BAFEFEET
1. AGED £ R &9 5
2. X L-AGEZ nfiRd 5 /[aceons - ok

TERFR
3. AGEZBIKEEAI EET OIEEL
Yo b hay - BERTORERE

X 3 : AGEs 4= R FH.5E Al o BH %%

FerxlZr = U BRORAFRGICE > T b ARNSRET A REMEZ B L, FE, 7
iyﬁ%xbvfhfkvyﬁﬁﬁﬁﬁﬁykﬁ%m%ﬁbtﬁ%\ﬁkyw\%%
REFEEMHI S (K4), S HICHNERUKEEIZEIT 5 CEL OFRMP A RITK
TT5zZ km%aéﬂt(@«7k/mi1ﬂﬁ@r®ﬁﬁ%#‘ﬂ%@%@ob@
W 7 EERC R Ay P THIMPREDN AT 5, 7 = UBRITZ L ORMICH
BEICEENTHEY, AT IIHERFEIHED A2 67, %< ODRBDO T
IZHENTHND RN B 2 bl d,
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4000 25 "
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201 [] 278
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E 15 1
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= 2000 { g
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ERRE. EFVRRBICEE S5 AGEs MEEIR A RIE L, RICE OARKRES 2 MR, I
NN R 2R AR ER 2R L Z LI K> TELNTRETH D, LLENEAER
\CAFAET % AGEs Y& Ao THEME ] ICHOWTIERV EmN R SN T IR o728, &
(RIZITHk % 72 AGEs HEIERCAERGRIE DMFAET D Z L n |, A1 Tnfar72 % AGEs ##
R IZOWCEMmT DO EHMICT D ENEEL 2L THA D, i, Rl
Fa Tl TCA IR TH D 7~ VRV AT A > & Uit~ L C S-(2-succinyl)cysteine
QSOMEKRTHZ &, bz, BIMIENTT T s A7 F>, MlaekER,
A MIA b—hray Z7EARERLRERAD 2SCILEZIT D &0 5 FHl e iR
BEMRE LA ONE o TND(T), 4. EED 2SC (Ll G Bkl 7o aetE & i
DFEL—7y P LTHEBESNATHAY, DFV, ToFA P TR BIELE
X 0 B 72 AGEs A RRPRERI &2 B 2 121%, £ L 22 5 AGEs B ds L OV
DA EZHBICT A EDREELRLATHA A, £lo, EEOF L —F —CHE
EALE WL AGEs AR ER OB IR & 72 b03, HHFEO 7 TR 7 A RixERER
T2 M LKRFEEZFEEL (8), MERMIC AGEs ODAERERETHZ L bHMbLNT
W5 (9), L7=2o T, Hils{baisr A4 = —/L AGEs ZE RS FHLEH & 133 2 97, ERRITHER
L7025 AGEs 5 IG IR DA PEERN R % in vitro B L N in vivo THERTAH Z LItk »
T T I T =V %2 A HH172 AGEs A=k R ERI O BF M ATREIC 72 5 Th A 5,

<
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Brownlee M et al., Science 232: 1629-1632, 1986.

Onorato JM et al., ] Biol Chem 275: 21177-21184, 2000.
Babaei-Jadidi R et al., Diabetes 52: 2110-2120, 2003.

Mera K et al., J. Immunol. Methods 334: 82-90, 2008.

Nagai R et al., J. Immunol. Methods 332: 112-120, 2008.

NagaiR et al., Biochem. Biophys. Res. Commun. 393: 118-122, 2010.
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Fujiwara Y et al., Free Radic Biol Med. 50(7): 883-891, 2011.
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m-1 S OBE - XA —REFH BT S
TN a— ARERZMEICE T 585

OBFH— 13, MIFFIA 2, %2, KEiE2 | JRks T
(" RERRISE fr, 2IERBAEAIE PR JAB, 4 ILE A )

QEED)

HEERO T XX —EHEHEIZBN T, 7 a—RIEERT XL MR TH 5,
=T RJIZBWTH 7 a—2 BEIOMPEHE R LE L THLHA AU VIIEWE
(ZR T DESREMER, Ml b, B A RIS 2 BE AR T TH D DY ZhE T
Fox i, BE - X —RGFAENCBIT DA R Y %, EE S FELIL T
=T M) e ORMERERET S 2 & AFEEAEIEICERG R SN2 EINER X
CRABTIE, TOREZEENRERD Z L 2R LTERY,

AREFFETIE, A AV o TP AaE LIEEOER - = 3 L X —REEREIIC R
T oM — RIS EOHE®RT Y P — BB OWTHLNITHZ L2 ANE LT,
VIR EICB T2 7 a—2AB XS, AV AT B MHIC OV TR T
Rt L7,

(BB L OVHE]

EBRIZIIPEINS (bA L M) BIUORME (FrF—:CH) OEIIZHEAL
b7z, BB o e X BHER, 24 FRALT, BREEE 30°CHEIEBSM: T CfF
‘L=,

FEER 1 2 MJ 3 KOV CH Ol R O R Mg

k0. 2. 10 Hiis (PO, P2, P10) WRlZISiT 24, JITHE. WEMg. VRO, KBRS,
ZERL, TNENOMBEELRE Lz, £, ABRHATOmBEOAREL IO
R BHER R A2 G U 7o, SRS T# . MR e T2 b ik 28R L | i 7 12— 2
ARV VT RUFT U BT FUT U UREAZRIE L, 4 Hii L FFERC
bt L7z,

FhR 2 - MI B L CH IZEB T D HAmT#ER (Glucose Tolerance Test: GTT)

PO 5 X OVP10 1BV T, MI B XN CH O L T/ /v a2 — R (200mg) %
B Ly #4500 15, 30, 60 35 KT8 120 & Ok 2 3 T ik e L, M 7 v
O — A RER KO FIHEFE (Area Under the Curve: AUC) ZHH L. g L7-,
EBR3 - MIBIOPCHIZEBIT A A AU AmfER (Insulin Tolerance Test: ITT)
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PO 28T 5 MI BELONCH OIEIEIZA A Uik Qug) &5 L. &5 0, 15,
30 BLN60 DO ME 2 FER GEREL L, £ 2 LRk, b7 ra—Rg
FEB L OAUC ITHOW Tl B Chbls L7,

[ SR L Oovs 2]

PO DR IIFHMEM CTEIIRI RN o1, ZDO%, CHOLONRMI DH DI b
~NE <, PO TIER 3 EE L 2D SEHEREICB W TN 4 fEEmroTo, AMkE
EIZOWTIE PO TIHEIIR IR -o72b 0D, P2 TiX CH O, g, s X
OKREEFFEED, PIO IZBW T T RTOEEN M DL DI TEL 2D Z &N
N, Mg V=2 AR AT R T UBRIYT R U izo
WX BN T ORI X DR S Rd oz, —J, POIZEBITH GTT IZB W\ T
(X7 v 3 — XA 120 57, P10 TIiE 15 3% LIEIZH W T CH DI 77 v =2 — R
IEMI DO HDIZHERTERL, AUCIZOWTEH CHO L DIIIRMEE R L7z, £ LT, PO
[ZBIF D ITT TIL CH @ AUC 28 MJ O HDIZEER, @Edvo T,

Dbz b, HEEZEECGKBE SN TE R CH IR EMIZBIT 5 7 v
T—AB LA VAT KT BIEEMIT R L. RS ORVISREMEIL, REREEIC
ZEI T B IR WIHGIEZ ITIEBEIZfifi 1o > TV 2 ATREME DS RIE S 72,

1) Braun EJ, Sweazea KL. Glucose regulation in birds. Comp Biochem Physiol B Biochem
Mol Biol. 151: 1-9, 2008.

2) Dupont J, Tesseraud S, Simon J. Insulin signaling in chicken liver and muscle. Gen Comp
Endocrinol. 163: 52-57, Review, 2009.

3) Sato K, Aoki M, Kondo R, Matsushita K, Akiba Y, Kamada T. Administration of insulin to
newly hatched chicks improves growth performance via impairment of MyoD gene
expression and enhancement of cell proliferation in chicken myoblasts. Gen Comp
Endocrinol. 175: 457-463, 2012.

4) Shiraishi J, Yanagita K, Fukumori R, Sugino T, Fujita M, Kawakami S, McMurtry JP,
Bungo T. Comparisons of insulin related parameters in commercial-type chicks:

Evidence for insulin resistance in broiler chicks. Physiol Behav. 103: 233-239, 2011.
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m-2 B TICBITAMAN—= )L NVF AL F a3 Lagopus mutus
hyperboreus %5 EH

ik B, BPTRTE L R L WG, S, TR
LA, HEEL L O )
CHURIIERE , * B L OF BB, * AR S B A B R o 4 —
BRI AR, IR, BUTR)

T HiY]

HARDZ A F a7 Lagopus mutus japonicus |X. A HFEOE LEICOHLER L.
OHIZD T A F 2 U LEREBH SN, R REKRICOMAT L2714 T a7 Thb,
EREL DS D 70 < BABBIZREE MR 2 0D, BREEEEIC X AN GRS TW 5,
HRER L EBF BV ClE, RERICB T D =R T4 F a U O G EEE I &
THED, =R TAFTavOlETHDH A/N—)LN)vT A F a7 Lagopus mutus
hyperboreus O N LEFEEM OML A Hi5 LEE FEIHICKEI L TWD, £Z T, K
WFENEAN—= SV T A F a OB ZH /NI LE D & LT,

[#7EHs KOV ]
AT IX 20104E5 A5 201246 A IlT)T C,

: R A (EEHLEBIX)
B FRr @i E CaE S LTV D AR— LN PR T
LT A Fa Ol 11 PEFNTIT-72, FHE = =

FEE, PESD, WA, MR LPRo®me, k0 )1 HBD T 24L:0D
M a A 25y BT 2 NS5O F— L 2 H 12L:12D 8 H 17L:7D
FE A FH T, BT E i osEES LR Ly 3 18LA1ID 9AH 15L:9D
KX omE%E 20CICHRE LT-ENIZHKE LIZH 4 A 15L:9D 10 4 13L:11D
R —ICINAE L, BAROBERNCEM£72134&  5H 17L:7D 11 4 12L:12D
B BRI C TS (1) T 64 24L:0D 12 4 11L:13D
i F 2k L7z, ek X OMOKISE A B S
L7z, #EPHEAT oA RRLVE L, BEUEREERICLRE LR,

[FER & B £

@ PEIFIE, 20104F1X5H OF2~4BIZHEE 0 TH OFE3EIZIZTETOMEAE (n=8) TH
T U7z, PEIRMINIIE~8HAR Td o7z, PEIIEIE, 25.2+1. 69 (EIYHHARAERR )
TI8~35HDHIH TH >7c, AAROICAMGEA T THE LR (n=3) (ZIZPEIRA
D B0 Tz, 201 14EIT5 H OFE3E, FH4EIS X O6H OFE3EICEINZ Bilss L
(n=3), PEINHIMIZW TN OMEEK LR T, PFEIIMITZNEI25, 263 LURTETH
ST, 20124 1FFHA L7z2fEfk & 6 H D2 IZFEIN A BsG L, PEINHIR]IZ6EM Th
o7 FEINEII19H I K OR4E TH - 7=,
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@ 20104 TEIR DO PPE DA A BIEL L7 kE R, 5 H WA OBIEBRIARICIX 3 Tlc &
P S EIURA~OBATH TH Y, 6 HHE3BIZEP~DOHPNFET LTH OF2l £ TH
PO FEFHS Uiz, ZDOBREIFHO RN S LR A~OHPI A EE D, 9H OFE4HEIC
T A OEPI~OEPIAET Lic, BARDONEIZM: T THE L7 ME3PII DV TIT6
AOFEIEE CTEPITHRE L, 0% 1 PNXH IR EAOEPNTEP L, ik
FVPIEED & & CHER L 7=,

201 14E6 A 7252012456 A £ THE2INZ SN, [EEBNCIE L= EOEEE T
7GR, BRI OAPI~OWEPIEITFEIN O 0 2 G Lig®, PEIIE T4 1~2
BRI BB 2 s LTo R 2 1208 Uiz, AP BER~0#P &, 4H 0520
OIWITT TR L TimEa =~ LI, RaIZid L,

@ #h 7o ATO U BEBLOT R T U — VIEEL, EINORE L iz ES-
L, BEEINHICEMEZ R L72tk, PEINOK TIZHEVME T Lz, ZOEBZBICENN LA
PO HITZDS, LRI S B P A~OEOPRHZITIRVMED £ EHR LT,

LEDZ Ennt, A= ST A F a3 VIZAEAROKREY N TIEEIN L 72N &7
Ao Zeolc, £, ABMIZHECTOLEBI CRE LI2Ga, EIND R B L7 RFY
REP TR, AR EIZIER L TH -7 (Stokkan et al., 1986) , EJI»
DAPIRA~OEINL, EINOK T EH]P AT A RHLECORTERZICED biLE
Zl L, ARHITOMIEIZBWTEANL8AIIT TANR—=IINILT A F g UDIMH
c)a—RFa=r (13) BEO ELHNED SN & (Stokkan et al., 1985) 7>
b, =V NIRUXT R EOFRE LA, MROBMHIZELL M= NT O — LR
FEDIR T & FARIANVE RED FREPHBPI L2 S EZTHERKN TH S L Bbitl, 4
P S BRI ~OHP 2 FHE 9 2 BRI HOWTIE, A BMIZI T DAFFE (Stokkan et al.
1986) T, SHAANCILFTIO EFMEADFED HILTND Z EnD, 60O BHRN
HDHIH LIV,

Z BN

1. K. A.Stokkan, S.Harvey, H.Klandorf, S.Unander and A.S.Blix, 1985, Endocrine
changes associated with fat deposition and mobilization in Svalbard
ptarmigan (Lagopus mutus hyperboreus). General and Comparative
Endocrinology 58: 76-80.

2. K.A.Stokkan, P.J.Sharp and S.Unander, 1986, The annual breeding cycle of
the high-arctic Svalbard ptarmigan (Lagopus mutus hyperboreus). General
and Comparative Endocrinology 61: 446-451.
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-3 Effects of melanin and estradiol on the expression of NLRCS in the oviduct of
laying and molting hens

Abdel-Mageed Ahmad Mohammad', Isobe Naoki' and Yoshimura Yukinori'.
(lGraduate School of Biosphere Science, Hiroshima University,

’F aculty of Science, Minia University, Egypt.)

Introduction

Infections of the oviduct by pathogenic microorganisms may cause disorder in its function
and production of contaminated eggs. Chicken oviduct can be infected by ascending
microorganisms colonized in the cloaca through the vagina (Miyamoto et al., 1997). The
innate immunity of the oviduct is the first line of defense against microbial infection (Sonoda
et al., 2013). The innate immunity is initiated by recognizing specific pathogenic components
known as pathogen associated molecular patterns (PAMPs) by specific receptors. Different
types of receptors have been reported to recognize PAMPs such as Toll-like receptors (TLRs)
and intracellular nucleotide-binding oligomerization (NOD)-like receptors (NLRs). NLRCS is
one of the NLRs that is capable of regulating the innate and adaptive immune responses, and
its function may be cell type and species specific (Davis et al., 2011). Melanin is an
immunoenhancing substance synthesized by some herbs such as Nigella sativa, and it is
assumed that it activates the TLR4/NFkB signaling pathway. The aims of this study are to
determine the expression profile of NLRCS5 in the mucosal tissue of the oviduct of laying hens
and the effect of melanin, oviductal regression, and estradiol treatment on its expression in the

regressed oviduct.

Materials and Methods

While Leghorn laying hens were used. Some of them were injected with melanin or saline
(control). The other birds were subjected to feeding restriction to induce molting, and the
regression of the oviduct was confirmed by continuing the feeding restriction. After 20 days
of the egg laying cessation, some of them were injected with sesame oil or estradiol benzoate
at 24 h before examination. Tissue samples from different segments of the oviduct were
collected from laying and molting hens injected with or without estradiol, fixed in formalin,
and processed for HE staining. To localize the expression on NLRC5, RNA was extracted
from the mucosal surface epithelium and lamina propria, separately isolated by laser
microdissection in all oviductal segments of laying hens. The NLRC5 expression was
examined by RT-PCR in them. To examine the changes in the NLRCS expression in response
to melanin, molting, and estradiol, RNA was extracted from the whole mucosal tissue of the
magnum, isthmus, uterus and vagina of laying hens, molting hens, and molting hens injected

with or without estradiol. The expression was examined by RT-PCR and quantitative real
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time PCR.

Results and Discussion

In molting hens, the mucosal surface epithelial cells were smaller in size than laying hens
with complete regression of the tubular glands in the magnum, isthmus and uterus. Compared
to molting hens, the tubular glands of the estradiol-treated birds were more developed. The
NLRC5 mRNA was expressed in the surface epithelium and lamina propria from the
infundibulum to vagina of laying hens. It was reported that NLRCS5 recognizes LPS and Poly
I.C (Lian et al., 2012). Thus, it is suggested that NLRC5 may recognize pathogenic
microorganisms such as Salmonella enteritidis invading the oviductal mucosa. The expression
of NLRCS5 in the isthmus and uterus was significantly higher in molting hens compared to
laying hens, although significant difference was not obtained in magnum and vagina between
those birds. We assume that the relative level of NLRC5 mRNA within the total mRNA may
be higher in molting than laying hens to assist TLRs in recognizing pathogens during molting
period. Estradiol treatment decreased the expression of NLRCS in the magnum and uterus of
molting hens. Molting is associated with a decline in the estrogen level, hence, it was
suggested that the expression level was returned to the normal level of laying hens by
estradiol stimulation. The mRNA expression of NLRC5 was not changed in response to
melanin treatment neither in uterus nor in vagina. In conclusion, the current results suggest
that NLRCS is expressed in the oviduct probably to play a role in recognition of pathogens in

both laying and molting hens. Its expression may be affected by estradiol, but not by melanin.
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m-4 BHOMREKIIBIIS2=a2—uRATuf NOESGREEBREH

OfiEfIzE. FHEE
(RRRHK - HERORS - SRR

(&= & Br)
INFETOMEIZELY  MHREAR 2L AT a— LE L IMBICAT e, REa5
KL TWADZ ERHOENIR > TWD, ZOMMRENMBEIZAEKTAAT oA R
Z—a—n AT REES, ZNET, —a—n A7 A NIMHERO=2—m &
7Y TR TAEREND EBEZX LN TE T, —FH, FalOFkx OWFRIZL Y | BT
(—E OB TIIWAN) ICHTET H2NDWERE THIOIRREENIE D HIEHIC=
a—BATaA REGRLTVWDIZERHLMIRo Y, Fxix, ELLT=R
> X7 (Coturnix japonica) %\, (1) REKIZBIT D=2 —n 2T 01 N
BOKRMZH OGN L, WIZQR) BREERTEREN DI EER=a—a AT a A REF
EL, ) BMEKRTARENDFE L= —a AT a A FOAFERZH OGN LE

2)

[MBED=—_21—OXRTO4 FEREBEBRDO K]

2704 RERREORS LR TV 72/ aia L AT — a2 ELE LT
StAR & P450scc D=2 XV Ak S5, Fox i, BN T X7 OIFIRIZ P450sce
& StAR @ mRNA 23%HL L TWAH Z & % RT-PCRIEICE Y RnE LY, ko, X
TOMBARICHEH 2 L AT 0 — L& M2 TA o Fa—vartdhe, FLIx
Ja P EESREND Z L ERWELEY, 51T, GC-MS ZH W=tz kv, v
T DIMBIERIC T L TR ) v U PEELTWAZ L RWELE Y, Zh b OfE RN
5, UXTOMBAETIEa L AT a— AT LI arNEEREND Z LA
LTI o Te, S, —HOMATIC LY MERAETITa L AT e— 2Kz, 7L
syx/may, Jo-t Kaxv 7L r7x/ar, -t kaxvrvrx/ay, 7as
2gnay,. TuSvrsr/ ay, eV oar . T RRATUIUF Y T A
FATBY S0-¥E FRT A MAT Y 58-Pb ReT A MATwy TALNTY
Tl Wolrma—a AT aA RBRESGKREND Z ERbhoTz Y,

[RBEE7Z7OTLSF/0vé Ta-EROAFOTLIT R/ OVEFRIZE
- BH9 5]

FNWT, HAIZ T X TOMBRTER SN EFER=a—m AT A RERELEZ
AT OMBARICHE® T L 7% a2 M2 TA vFa—ardhe, 7a
TV onrstr0RMEKTHLI YT LTy, Jo-k Ruax S LI R
0y EZORMERTHD Ip-E Fax o7 L7 3/ a U RNERICAKRESND Z &b
Motz P, FEACHRAT L72RER. DLEOERICAR S AR A=a—aXT 0 A K
o TTeLr b oar bk Jo-E Raxv LR a o BRREIEMNS BB SIS
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LR mATE T R v O AR E IS e o 72 2,

[F&H]

ARG &0 MBEENERICER - T2 X8 h=a—0 2T 0, RTHDHT
0L s G m ATNED T s O AT AR L TS 2 E RN Do T 2,
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IR ST H D 29,
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[B/Y]

B O E O = - 1T 56 (utero-vaginal junction; UVI)IZ I3k + I &
(sperm storage tubules; SST) & FEXN HHEENFIE L, Rk, HHINE 1%
SST N T—EWIMETIRT 5 Z LA TE 5, SST NORPENG I EE) Z1F1E LTk

(Bakst, 1987) . IR IR S 415 £ TOM, SST DR TXRED X A I v T aF5-> T
W5, ZHVETOWNIE T, SST N THIE S AL TWDRE 7, HEONEWI &R L <, 7
AT v ORI K0 JRE RNEA & S uto et al, 2011), & 512, Zhé
[FF LT UVI BN SND 013 ¥ ~a UK & FHEHEET 2 2 & 03530
-7 (Hiyama et al., submitted), L7>L., $H S 7k 23z LT SST NITiR
AL, Z Z CEMRBHEE SN ONIZHOWNTO—HEDHLE O FHEREITR IS &
TWaW,

% ZCARMIIETIL, SST W THEDIE®E) 2 il 5 A BE M E O Bl 2 32 72,

(kb L O5iE]

KD X706 WHEIC L o THRFZ2 8B L, 2 7 R Pl R iR
L CHEBRICHER L, 400 5 F7/ml 272 b X 5B aEmmR L, 39°CTA v
FaX— b LARNONA A=A AT 2 W THFOEE) 2 5tk Lz, PEIIZ#RY
RLTWL Y XT7:5 UVJ Zfi L, EHE 50 mg/ml & 7225 K 512 PBS $1CHlild)
Ui 247 o 72, Mo A RO T & Lot LIE% 20,000 x g, 4°C T 1047
.0 L, UVI it a2 157-, UVd itz sz s, &0 PBS IZME L 72
#%. Superdex 200pg (2 LB 7 NVIEw I v~ N7 T 7 4 —DH L7z, KT OiEBHIH]
EMZ2 A4 D4y 2 C22 Witd 7 &% v HPLC 3 X Of preparative TLC (2 L ¥
TEL, IEMEEZBB L7, IEMEE S 2 'H-NMR, 13C-NMR, 'H-'H COSY £ LW
HMQC fENTICHE L, MEREZIToTo, Z o X7 YRR LT, 7 Vi i 4y
Z C8 Wifih 7 A% M\7= HPLC 2LV /ol L, iEHEZBH L7, 160 %
SDS-PAGE T43Hf L. in-gel digestion &L VW &b 7=~<7F Kikti % LC-MS/MS
fEATICHE L, Z o I EOREEITo 72,

[FERB L ovss]
-2 NIRRT & A X 2 _X— 95 L A5FE 10 kDa LT D4y Ik
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T OEBBRIERIZ L B2 BIEITTEERNH D 2 b7, £72. 0 17 40-100
kDa OALEIZ NG OEEfKGF R Z 1 B b TR T AEMERH D Z &3 00 o
72 3 10 kDa DL N O F Vg s 2 C22 WitH 1 7 5 ) O preparative TLC T
SEEL . WEMABER LT L 2 A T OEEIMHIYmEITEKERSFTHLZ BT
B S VT AEE AT DOFER . Z DIEVERTITAIE CH 5 & & 2 bivlc, /7 F & 40-100
kDa &7 Vi 3 H 42 C8 Wikl T ATl L7z & 2 A, AR 16 35 K1 18ml
(ZTEPEDGGR D H AL, SDS-PAGE (2 X %557 T, Z#£4 70 kDa ¥ KX U 60 kDa {3/t
[y R Sz, LC-MS/MSIC KW # U RV EBRFIELIZE 2 A, ZO53H
(ITIEERRFEME OREE 2 AT 2O LRI RNEENTNDEZ ERbholz,

INHDORERNG, BFEEO SST Tid, SST WICE £ 5 AHEERIC K 285 1EEI D
Pl & 2 X7 B K DIEHEEEFE OREN R O FITEICEE Th 5 Alhetk
DHEZ I NT,

(51 3CHik)
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-6 JVv Y OB BEEBTTEFERICET 2 BREOKEML
— B4 OFHEY O M H FIRHESZ AWV TORE —

OALBLEME ", FMZH | WAL
(BRI, EIC R 5 —)

[F&] 7LV (GHRL) IEHMECTESGKSNDEXTF FTHY, T OEMENE
[T E AR VE Y (GH) Wl fEaEmn, N - A0 wmdisifER 72 ELikc o= 5,
GHRL 1 L O DO ZIK (growth hormone secretagogue receptor 1a, GHS-R1a) OA1E A
b b, A X CZEEIEHFIENNED mediator £ E X HNLDHEF VU L (MOT) &Z+D=
KRIZERT 5 2 & BT T ROBEBE ORBEICAFET S Z £ 25, GHRL & MOT
IZAEZ R U T 4E8EEYE & B2 5 T\b, MOT 2ARELENM) CTH & EH)
ZIEILTWDHZ & B, GHRL IZHEWT b2 OELEIEIZ 5 2 2 2R3 S,
BRx B CIFE DN B Z bl Tnd, B FEIIMBETO~T A, F v b, E
JVEy b AT ATV TIL GHRL SRR 2 U EIC H EEh 2 T S 5
ZEPHEINTWSD, LML L, KEMRZOIW L-8iicisn T LEER
DBIERSND Z &, IR ICERE N LR Tt 2 Bk 5 vl getE & mig
ENTWD, MHEMEEEARZ AW in vitro FEBSRIT, BIAVEFRICE T 2
ENFRECIEMEME O BIWE ~OIEM 2 BEMT CE 2682 HETH L, FxldZ
D J{EE H 23V E T GHRL O B IE IGHEEH 23 R s B fe TEL T 2 0B i
HH UAENSHLE F CRix o8 % VT GHRL O HBEESNIC I 2 /EH O
AT 24T > T & 12[1-6], < DOFER. BIEN GHRL OWMAL B EENC I JIE T B L gt
925 ETHRD CHIBRWEIMFE CTH D Z &N TE 7z, SRMhOBE) TORER L
el Lem o, BHEORREMEZFI Lz,

[FiE] EZBiCix, AEOXXa, =U~A, WEHO TV, BEOT X
7. =U MU, WHEOELEY b, Ty bEHAWE, HILEEZS. DG BB (5
FCIXZE, R, DG 8B 72 EOFALIZ 0T TR LB 2 ANt (=
T X AE) TR L, IR 2 2 RPEICEEEL L 72, GHRL <t OIE MM E I XAl
WCEBEEM T LA L7z, AAIZIISNEIZGS LT 4 —v RESRIE 2Nz, NEM
TR A BlLE S B 7- BSOS %5 GHRL OB G et L, - EBRICHEH L
EHGEEALIZ OV TIX, GHRL %2 &K (GHS-Rla) mRNA O¥HL % E &) PCR 15T
it L=,

[FER] A FFa b=~ R IGHRLOWEAIC kL » TEAETLHES 5 WITHES) (
KB CIE ) LR RIS ERTRETH D, 2o AHEOE /MBS OIUHE
S, 2N ENOMEICEAZ2GHRLOEHIZ L > THIREEIL Ligh o Tz, —HF,
INRa—)b kr b=y, Za—n AT (2 - UCTITEBERGFEEOIENEZR SN
2o ¥ X a HOBXMNEFEHME FME) IHE H GHRLIZ X » TIXEEZZ T 720
STce LWL ES, 2% 3 OHIBEICIX2MEE 0% B A(GHS-R1a-1 &£ GHS-R1a-2)
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mRNAE—IZ4547 L T2 [5],

WARE - >V B RGE ONGHETE M IXGHRL Tidsh S8 %2 % f&ﬁotﬁ\ﬁw
Na—p YT AEZ A PIZLYERRIGENFHE S, BT 2KIZGHS-R1a
mMRNADFEBNRD 5T,

B . =U NV 0%, BE. FBEAII=Y F YUGHRLIZ L VUG L7=25, /NMET
DOYHE SIS XTF > T2, EFEOGHRLIAE I IZ T EOGHS-R1a2s, fRE OUAEIC
X2 U B &SR EOGHS-R1a2sB85- L T 2[1,2], A EnfasE kit
1-100 H) 1Z X Y GHRLO UGS G TIRE TITid L7223, TETITFR EEL Lo
770 —J7. AN a— LR MIHEIZ BRI X > TH RETH -7, GHS-Rla mRNA
FELRIL, BHE AL ié#@mb%ﬂt(L%&Tﬁﬁm£1m<d%%#ﬁw
) o BRBEICBITDZREEIILBIICHE > T L=, TETIIEEZRBIBIC X
BACITRD bR o T2, T OFEFIZGHRLILHE D B #Z2(k & —F L72[6]. ﬁ\ﬁ
RTOBEBETHL=U b U L FEFEE DGHS-Rla mRNAD RN HEL S 720 GIALHE
FHEBFRILT) . Y AXZGHRLIZ=Y R U HIHE TIiZ="7 b U GHRL & 1 ZIZ[R] CYLAETS
HERTICHE2Nb BT, v X7 BIBEICRT 2IUESIT =" b U H & TONGE
[zl LA B > 72 [2].

ELEE : £0T > M. invivo CIXGHRLIZ L A HIEELELZ RO =08, i HEART
LB EGE AR CIRE 2N LT 5 & O OGHRLIZ X AERITFA E i SN o 7=,
ZORERIZ, Ty MEHBEBE COMEE B LT\, —F, BRUEIEEA TR
GHRLIZ X 0 stifg S, 72T a ) VO TRED Hiv, 2 S MiifE
FIZIENOR DR G- BNRB S iz, E/Ey FEIBEICHIT 5 GHS-Rla mRNADFEHL
L. 7y FR=U b U ELE TORIUTLL TR TIRAE CTdh - 72[3,4].

[ £ & ] GHRLOFGHHLEEEARIZ )T DEMICIZZFE A 2B ZED R b vz,
ZDZ EIXGHRLOWMALEEF TTHEEH N LT L b R RRE CHmoiE Cii
WZ L ERBT S, —Ji. = U kU TIXGHRL LR & S BAYIC I S &, £
DREIPREICEVENLTZ, ZBHDZ &G, GHRLOERFH ., ML EER)
EXIUTHEO REICE 2 2B~ 5 LT, BHEITHEBREWERETT VIR D LB
ZHivd,

BE WL

(1) Kitazawa et al., Peptides, 28: 617-624 (2007)

(2) Kitazawa et al., Regul. Pept., 158: 132-142 (2009)

(3) Nakamura et al., Neurogastro. Motil., 22: 446-452 (2010)

(4) Kitazawa et al., Peptides, 32: 1876-1886 (2011)

(5) Kitazawa et al., Gen. Comp. Endocrinol., 178: 539-545 (2012)
(6) Kitazawa et al., Peptides, 43: 889-895 (2013)

W, AR —EIL, FRRFER B4 (23570081, RFEH : L=
) OB AEZ T Tt D ThHD,
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